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along a radius to 0', so that the length of stroke of c can  bo varied to suit the work.    The pin C might be placed on the same 'side of 0' as the slot; but it is usually more convenient to locate it as in Pig. 165.
The velocity of C is to v^ as O'Cis to O'P, since these are the velocities of two points in one piece which rotates about 0'. The motion of C is perpendicular to O'C, as shown by Ovy To find its velocity lay off #a (found as above) and draw the line vzO'vs cutting the perpendicular to 0'tfat v3, and giving CVS as the velocity sought. To find the velocity of c, erect a perpendicular to the path of this point through it; lay off Cv9' = Ovs on the extension of 0' C, and draw a line v9'v/ parallel to the rod C'c; v/ is an ordinate of the velocity diagram of c. The student should complete this diagram for both strokes, by the method indicated.
The practical construction of the Whitworth quick-return motion is shown in Kg.-166, in which the letters correspond to those of Fig. 165. The pin P is attached to a gear which rotates about 0,
Fig. 166.
the centre of a large fixed stud. The centre 0' is a pin secured in the fixed stud, and the slotted member rotates about this centre 0*'. The pin 6'can be clamped at different points along its slot to secure corresponding lengths of stroke of c.
Another quick-return mechanism, also much used for shapers, is indicated by Fig. 167.    The slotted bar is pivoted to the frame at